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Aims: This study aimed to increase the utilization of biomass-derived from 
the waste of coconut and peanut shells by making them as briquettes, as 
an alternative to fuel. The scarcity of petroleum because of its increasingly 
limited existence encourages all parties to take part in the development 
and discovery of new alternative energies. This is expected to overcome 
one of the most important of the many problems facing this country. The 
method used in this research is to start with a literature study of materials 
from various sources about the benefits and manufacturing of briquettes 
from biomass waste as an alternative energy source to be further tested 
for quality.  This involves a heat test, water content test, ash content test 
and determination of the flying matter. Results: The test results showed 
that natural gas emissions were below threshold, namely 0-30 ppm CO, 0-
3.6 ppm H2S, and undetectable NOx. After evaluation, the results showed 
that with the addition of 30% of the biomass, the ignition time was 
reduced and the remaining unburned briquettes or bottom ash was 
reduced by 68.68%. Conclusion, significance, and impact of study: The 
results help the community and the parties involved related to appropriate 
bio briquettes technology. It also eventually becomes one of the solutions 
to assist the government in solving problems related to alternative fuels to 
petroleum. 
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Negative impacts on the environment and energy supply problems can be reduced by 
implementing comprehensive alternative energy technologies for decentralization applications, 
namely by utilizing sources of biomass waste, one of which can be overcome by utilizing 
appropriate and promising technologies, namely briquettes, which are used to extract biomass 
energy and convert it to more useful forms through densification to facilitate handling, storage, 
and transportation. Briquette, which is the final product of biomass briquettes, can be used in a 
variety of uses from households to industries (Oladeji et al., 2015).  
Biomass briquette is a substitute for biofuel for coal and charcoal. Briquettes are widely 
used in developing countries where cooking fuel is not easy to obtain. Briquettes are usually 
used to heat industrial boilers to produce electricity from steam. Briquettes are used to produce 
heat supplied to the boiler. People have used biomass briquettes since before history was 
recorded. Biomass briquette is made from agricultural waste and is a substitute for fossil fuels 
such as oil or coal, and can be used to heat boilers in factories (Sharma et al., 2015; 
Marganingrum and Estiaty, 2020).  
Therefore, this paper reviews biomass briquettes made from coconut shell waste and 
peanut shells, the application of technology and the fundamental principles of the biomass 
itself. Its advantages and disadvantages are also examined along with factors that can influence 
biomass briquettes. The review study concludes that briquette is a feasible way to convert 
biomass residues into renewable energy and that the quality of briquettes depends on the type 
of biomass feedstock used and operating conditions such as water content, temperature and 
addition of substrates and particles. size. The process of making bio-fuel briquettes is made 
from a series of regulations, all related to specific steps of this process (biomass densification). 
The regulation determines the selection and preparation of appropriate raw materials, technical 
specifications of the densification process (pressing technology, pressure press), briquette size 
and shape, and demands on the briquette quality indicator level (Brunerová et al., 2018).  
Various factors greatly influence the final quality of the briquettes, especially by pre-
production, production, and post-production factors (Kaliyan and Morey, 2009; Mitchual et al., 
2013). The main factors that influence pre-production are the properties of raw materials such 
as particle size or moisture content (Saptoadi, 2008; Eissa et al., 2013) and the factors that 
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influence post-production are briquette storage, transportation, and handling conditions 
(Brozek, 2013; Brunerova et al., 2016). 
Some research on renewable energy sources include biomass has been done. Jittabut 
(2015) has conducted research on the physical and thermal properties of briquettes determined 
by varying the ratio of straw to straw and sugar cane leaves and the results obtained in the form 
of density, high heating value, and compressive strength were also tested. The results show that 
fixed carbon is 9.06-13.63%, volatile matter is 68.14-74.67%, ash content 7.84-12.85%, and 
moisture content 4.2-6.2% . The results of the final analysis showed that the content of C H O N 
S was as follows; 38.6-43.2%, 5.4-6.2%, 34.5-36.4%, 0.27-0.44% and 0.02-0.04%. High heating 
value is in the range of 16.3-17.83MJ/kg. Its density is in the range of 0.53-0.58kg/m3. 
Compressive strength is in the range of 32.4-44.7 kg/cm2. Briquettes from straw: sugarcane 
leaves have an optimal ratio of 50:50. The thermal and physicochemical characteristics of these 
wastes indicate that they are potential candidates for producing briquettes as fuel in several 
applications.  
Imoisili (2014) has conducted research on the production and characterization of hybrid 
biomass briquettes using major agricultural wastes, namely Albiziazygia sawdust and sorghum 
dust and using native cassava starch as a binder. Five different sawdust/sorghum hybrid 
briquette compositions were produced, water content, compressive test, ash content, heat test 
and combustion efficiency test were carried out to determine the physical and mechanical 
properties of hybrid briquettes. The test results show that the water content varies from 6.83% 
to 29.70%, the compressive load at rest time varies from 4.94KN to 15.18KN, ash content varies 
from 2.85% to 17.14%, the heating value varies from 3.83MJ/kg to 10.43MJ/kg and combustion 
efficiency varies from 1.57% to 6.63%. 
Oladeji (2010) has researched briquettes originating from corn cobs and rice husk residue 
to know which of the two residues can be used more efficiently and rationally as fuel. The 
results of this study indicate that the briquettes produced from these two residues will be good 
biomass fuels. However, the findings indicate that corn cob briquettes have more positive 
attributes of biomass fuel than rice husk briquettes. It has a moisture content of 13.47%, a 
higher density of 650 kg/m3, and a lower relaxation ratio 1.70. Other positive attributes of 
corncob briquettes on rice husks are the long after the light time of 370 seconds and the slow 
propagation rate of 0.12 cm/s. It also has 86.53% higher volatile matter, a higher increase value 
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of 20.890 kJ/kg, and a compressive strength of 2.34 kN/m2 compared to rice husks which are 
67.98%, 13.389 kJ/kg, and 1.07 kN/m2, respectively. 
 
2. RESEARCH METHODOLOGY 
 
Data collection in this study was carried out in the Mining Engineering Laboratory, Building D, 1st 
floor of Universitas Trisakti, West Jakarta. 
Method should consist of research design, subject characteristics, data collection process 
and data analysis. If necessary, it should raise ethical issues particularly when dealing with 
human participant. Appropriate statistical methods should be used, although the biological 
mechanism should be emphasized. The statistical model, classes, blocks, and experimental unit 
must be designated. Consultation with a statistician is recommended to prevent any incorrect 
or inadequate statistical methods. 
 
2.1 Materials and Tools 
 
The materials used in this study are: 
 Coconut shell 
 Peanut shell 
 Starch 
 Water as a mixture of binding material 
 
The tools used in this study are as follows: 
 The furnace is used as a place to burn coconut shells and peanut shells 
 A small shovel used as a tool to insert a coconut shell and peanut shell into a furnace. 
 The mortar and pestle are used as tools to pound bioarang. 
 Buckets and basins used as a place to stir bioarang dough. 
 A measuring cup used to measure the amount of water needed to make a starch solution. 
 The wood stirrer is used as a tool to stir the bioarang dough so that the mixture is evenly 
distributed. 
 Scales used as a tool to measure the weight of the bioarang to be printed. 
 Briquette mold used as a place to print briquette samples. 
 The oven is used as an equipment for drying bioarangs. 
DOI : 10.25105/urbanenvirotech.v4i2.7417   
Making Briquettes from Waste of Coconut Shell and Peanut Shell as Alternative Energy Sources 
Dalimunthe, Kasmungin, Sugiarto, Sugiarti, Lagrama 
p-ISSN 2579-9150; e-ISSN 2579-9207, Volume 4, Number 2, page 196-209, April 2021 
Accredited SINTA 2 by Ministry of Research, Technology, and                                        
Higher Education of The Republic of Indonesia No. 23/E/KPT/2019 on August 8th, 2019 from                       
October 1st, 2018 to September 30th, 2023 
 
200 
 Bomb Calorimeter is used as a tool to measure the calorie value of the resulting briquettes. 
 Name tags are used to signify samples of treatment. 
 Stationery used as equipment in research. 
 Shave seckher used to sift bioarang that has been pounded 
 
2.2 Research Steps 
 
This research was conducted by combining the types of briquette making materials (coconut 
shell and peanut shells) with certain compositions aimed at observing the effect of the 
combination of ingredients on the quality produced. The composition of the coconut shell is 
denoted by the symbol T, and the composition of the peanut shell is denoted by the symbol S. 
The combination of the two compositions of briquette material is assumed to have the same 
mass of 100 grams per treatment. 
 
Table 1 Treatment of composition between coconut shell and peanut shells 
 
Treatment Composition 
T (g) S (g) 
K1 90 10 
K2 80 20 
K3 70 30 
K4 60 40 
K5 50 50 
K6 40 60 
K7 30 70 
 
 
The working procedures in this study include drying of raw materials, carbonization, 
grinding and filtering, mixing of adhesives, molding and pressing, drying and determining the 
quality of briquettes which include heat value, moisture content and ash content. The work 
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Figure 1  Research Roadmap 
 
 
3. RESULTS AND DISCUSSION 
 
This research activity outline has three stages which include preparation of tools and materials, 
retrieval of experimental data, and processing of data to obtain conclusions that are related to 
the research topic. In the research activity that takes the topic of the utilization of biomass from 
coconut shell waste and peanut shells as an alternative energy source, this is the first phase of 
research by researchers at the Faculty of Earth and Energy Technology, Universitas Trisakti, 
which began in mid-2018. 
Until July 2018, this activity enters the preparation phase of tools and materials. Where for 
the preparation of this research tool utilizing the tools available at the Mining Laboratory 
Building D, 1st Floor, Universitas Trisakti, West Jakarta, but in early August 2019 this research 
was stopped due to one of the burners (carbonization) being damaged, resulting in this 
research faltered until at the end of June 2020 this research arrived at the results of the 
briquette product. 
The material preparation was carried out at the Mining Laboratory Building D, 1st Floor, 
Universitas Trisakti, West Jakarta. Where the activities include making powder from coconut 
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shells and peanut shells with a size of more than or equal to 60 mesh and making briquettes 
from coconut shell and peanut shells with a predetermined composition.  
The working procedures in this study include drying of raw materials, carbonization, 
grinding and filtering, mixing of adhesives, molding and pressing, drying and determining the 
quality of briquettes which include heat value, moisture content and ash content. The results 
obtained can be seen in Figure 2 until Figure 7. 
 
1. Drying of Raw Materials 
In this process, coconut shell powder are cleaned from the following impurities such as fibers, 
soil and other impurities attached to the shell. Furthermore, the shell is cut into smaller sizes to 
facilitate the process of composing. The coconut shell and peanut shells are then dried in the 
sun for 2 days to reduce the water content in the shell. Coconut shell and peanut shell waste 












Material in the form of coconut shell and peanut shells that have been dried put in the furnace 
separately and gradually. Then the material is ignited with fire. After the material becomes 
charcoal, the material is removed from the furnace. The pictures related to the tools used in the 
study can be seen in Figure 3. 
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Figure 3 The process of carbonization of (a) coconut shell and (b) peanut shell waste 
 
 
3. Milling and Screening 
 
The charcoal that has been formed in the carbonization process is then ground to charcoal flour 
which is then sifted to obtain coconut shell charcoal powder and peanut shells each with a size 
of 60 mesh in accordance with SNI 01-6235-2000. The process of making coconut shell and 










Figure 4 The process of making coconut shell and peanut shell powder with a size of 60 mesh 
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4. Mixing with the Adhesive 
 
Starch adhesives are made by cooking starch dissolved in water in a ratio of 1: 2,5 at 70ºC to 
form a gel. Then the gel-shaped starch adhesive is mixed with coconut shell charcoal flour (T) 
and peanut shell charcoal flour (S) as much as 20% of the mass combination between the 
mixture of T and S evenly to form a mixture. The combination of types of briquette making 
material (coconut shell and peanut shells) with certain compositions aims to observe the effect 
of the combination of ingredients on the quality produced. The combination of the two 
briquette ingredients is assumed to have the same mass of 100 grams per treatment. The 






Figure 5 The process of mixing adhesives 
 
 
The treatment of the mixing process with the material can be seen in Table 4. 
 
Table 2 Treatment of composition between coconut shells and peanut shells 
 
Treatment Composition 
T (g) S (g) Adhesive (g) 
K1 90 10 40 
K2 80 20 40 
K3 70 30 40 
K4 60 40 40 
K5 50 50 40 
K6 40 60 40 
K7 30 70 40 
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5. Printing and Pressing 
 
The results of the dough are put in molds made of paralon pipes with a diameter of 6 cm and 
then pressed. The emphasis is placed on the briquette in such a way that the briquette is denser 







Figure 6 The process of printing and pressing briquettes 
 
 
6. Drying   
 
The resulting charcoal briquettes are then dried in an oven at 1200C for ± 30 minutes. The 
resulting briquettes are tested for quality based on heating value, moisture content and ash 
content. Furthermore, the briquette quality test in the form of heat test, water content test, 








Figure 7 The drying process 
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Dyah et al., (2019) have carried out a method of increasing the added value of briquettes by 
using a briquette agglomeration process that changes its composition, namely by adding 
biomass to minimize the bottom ash generated from burning briquettes so that the briquettes 
burn completely. Based on the results of the analysis, it was found that rejected coal still had a 
high calorific value, namely 5,929 cal/gr. The briquettes have been successfully produced and 
meet the requirements of the specification based on applicable regulations in Indonesia. In 
addition to physical properties, briquettes meet the requirements for a density greater than or 
equal to 1 gr/cm3 and a fractional index value of less than 0.5%. The test results showed that 
natural gas emissions were below the threshold, namely 0-30 ppm CO, 0-3.6 ppm H2S, and 
undetectable NOx. After evaluation, the results showed that with the addition of 30% of the 
biomass, the ignition time could be reduced and the remaining unburned briquettes or bottom 
ash was reduced by 68.68%. 
In 2017, Esmar has implemented the use of coconut shell charcoal briquettes as an 
alternative energy source for approximately 20 people students as the spearhead in providing 
understanding and awareness of briquettes by using the workshop facilities for the formation of 
coconut shell charcoal briquettes at the State University of Jakarta. The training includes the 
process of forming coconut shell charcoal briquettes starting from cleaning the coconut shells, 
burning (pyrolysis), grinding to molding, and drying. Then the test was conducted using 
briquettes to boil water. The stove can accommodate approximately 7-14 pieces of briquettes. 
The briquettes used are dry.  
To light the stove, a briquette is burned using a candle. The burning time to form coals is 
approximately 5 - 10 minutes. Furthermore, the briquettes that have been burning are put into 
the stove and other briquettes are added while fanning them until all of the briquettes burn and 
form a fire. After that, the pot that has been filled with water is placed on the stove and it takes 
30 more minutes for the water to boil. Judging from the time it takes to form coals, this result is 
still less effective in its use compared to other fuels such as LPG gas or kerosene stoves which 
form a fire faster. However, briquette stoves have similarities with LPG gas stoves which 
relatively do not emit exhaust fumes so that they do not contaminate cooking utensils (pans). 
Meanwhile, in terms of the time it takes to boil the water, it is estimated that this can be 
optimized by increasing the number of briquettes used. 
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Kindriari et al., (2012) have also researched peanut shell charcoal briquettes with a 
carbonization process. The peanut shells through the carbonization process can be converted 
into charcoal, then adding tapioca starch adhesive and molding it into briquettes which is useful 
as an alternative fuel to substitute for fuel. The aim of this research is the manufacture of 
briquettes from peanut shell waste with tapioca starch adhesive through a process. Peanut 
shells are cut into two parts and then dried in the sun, after which the carbonization process is 
carried out for 90 minutes at a temperature of 200 oC, 225 oC, 250 oC, 275 oC, and 300 oC. The 
charcoal formed is crushed and sieved to a uniform size (40 mesh) after which the charcoal is 
weighed respectively: 25 grams, 50 grams, 75 grams, 100 grams, and 125 grams, then mixed 
with adhesive and printed.  
The briquettes formed were aerated for 24 hours, then dried in an oven at 100 oC for 1 
hour, then analyzed the calorific value, ash content, moisture content, and flame color. The 
highest calorific value was produced from the peanut shell charcoal briquettes at 75 grams of 
charcoal weight at a carbonization temperature of 250 oC: 6536.98 kcal/kg. The lowest water 
content was produced at 125 grams of charcoal weight at a carbonization temperature of              
300 oC of 2.014%, while the lowest ash content was produced at 75 grams of charcoal weight at 
a carbonization temperature of 200 oC of 7.39%. 
Based on the research that has been done by previous researchers, it is hoped that later by 
combining the two wastes, both coconut shell waste, and peanut shells, it is hoped that later it 
will provide better briquette quality. 
 
4. CONCLUSION  
 
The privatization of solid waste management in conjunction with proper public sector 
supervision has ushered in whopping benefits which include but not restricted to: effectiveness, 
cost saving, timely service delivery, access to funding and expansion, quality services, 
partnership and community participation, clean and healthy environment, jobs creation and 
better income, elimination of public monopoly and promotion of competition, new 
technologies and innovative techniques, public sector concentration on supervision; resources 
conservation and protection from risks; and less bureaucracy and prompt acting on concerns 
and complaints. 
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From the results of this study, the results obtained from the manufacture of briquettes 
derived from coconut shell waste and peanut shells which will then be developed for wider use 
implications. Continued research with various concentrations and other ingredients is expected 
to provide the best quality of the briquettes themselves based on the quality values of the 
briquette's calorific value, moisture content, ash content and levels of the substances produced 
by the briquettes. The working procedures in this study include drying of raw materials, 
carbonization, grinding and filtering, mixing of adhesives, molding and pressing, drying and 
determining the quality of briquettes which include heat value, moisture content and ash 
content.  
The test results showed that natural gas emissions were below the threshold, namely 0-30 
ppm CO, 0-3.6 ppm H2S, and undetectable NOx. After evaluation, the results showed that with 
the addition of 30% of the biomass, the ignition time could be reduced and the remaining 
unburned briquettes or bottom ash was reduced by 68.68%. Based on the research that has 
been done by previous researchers, it is hoped that later by combining the two wastes, both 
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